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Editorial Items. 


Prizes for Vol. III. offered to all Students. | 


For Sorutions. — A 1st. Prize, $7.50; 2d, $5; | 
3d, $3; 4th, Vol. III. The third and et th prizes 
are confined to beginners for solutions of Problems I. | 
and II.; but as the best solutions only will be pub-| 
lished, pa students are desired to send solu- 
tions of all the problems. 

For Essays. — A 1st Prize, $50; 2d, $40; 3d, | 
$30; 4th, $20; 5th,$10. The first and vital of | 
these prizes are open to all competitors. Instead of 
cash prizes, we propose to make them all payable in 
mathematical books. This change will make the 
prizes less burdensome to us while it will be appro-| 
priate, and we believe quite as acceptable to competi- | 
tors, to receive standard mathematical books, — such 
as BowpiTcx’s edition of Mécanique Céleste, PerRcr’s 
Analytic Mechanics, BARTLETT’S Analytic Mechanics, 
Davis’s edition of Theoria Motus, Davies and 
Peck’s Mathematical Dictionary, CHAUVENET’s An- 
alytic Trigonometry. But selections may be made 
from SEVER & FRANCcIs’s list, and desired works not 
found there will be ordered. To those preferring 
standard works in other departments, we offer 
WorcersTEr’s Quarto Dictionary and the fine editions 
of Hume, Gipson, LAms, and Macautay, described 


| ready. 


in our advertising pages. To this list we may here- 


after add editions of other standard authors, if desired. 


One Plane Descriptive Geometry. 

Mr. Watson writes us that his work on this subject 
(about fifty pages of text and twelve plates) is nearly 
The plates will be engraved in Paris by the 
| same engraver, and printed on the same quality of 
paper, as those in Leroy’s Descriptive Geometry. A 
supplement will contain an application to a road 
constructed in France by the Corps des Ponts et 
Chaussées. 


Autograph Note of Laplace. 
Mr. Watson has sent us lithograph copies of a 
note in the handwriting of the distinguished Geom- 
eter, which will appear in our next. 


Portrait of Sir John Herschel. 


Through the kindness of Miss Marta MITCHELL 
we. have received a fine photograph of Sir JoHN 
HerscueEt, which we shall have engraved on steel 
for an early number. 

We expect our friends will aid us by increasing our 
subscription list. See Mathematical Monthly, on sev- 
enth page of Advertiser. 
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PRIZE PROBLEMS FOR STUDENTS. 


I. Let AB and CD be two diameters of a given circle, drawn at 
right angles to each other; AB a circular are described with 
radius DA or DB. Prove that the area of the lune A LB C equals 
the area of the triangle A D B. 

II. Of all isoperimetrical polygons having the same number of 
sides, the greatest is that which is equilateral. 

III. In any triangle, if P, P’, and P” denote the perpendiculars 
from the vertices to the opposite sides; p, py’, and p” the portions of 


the same between their point of intersection and the sides. Prove 
that 


— Communicated by J. A. Wivesrener, Princeton College, N. J. 

IV. At what angle must the rudder of a vessel be inclined to the 
stream, that the effect produced may be a maximum ? 

V. Two circles, radii r and r , have their centres united by a line 
d feet long. Required the position upon this line of the centre of 
a third circle, which shall cut off a square feet from the first circle 
and b feet from the second. — Communicated by Asner B. Evans. 

Solutions of these problems must be received by December 1, 
1860. (See Editorial Items.) 

VOL. III. 1 
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NOTE* ON SOME PROPERTIES OF SQUARE NUMBERS. 


By Pror. D. W. Hoyt, Fairfax, Vt. 


Ir all differences of square numbers which produce squares are 
known, the swms of squares which produce squares are also known; 
for the one is obtained from the other by the transposition of a 
single term of the equation. 

The differences between consecutive squares of the series 0, 1, 4, 
9, 16, 25, &c., are 1, 3, 5, 7, 9, &e., a series including all the odd num- 
bers, and consequently the squares of all odd numbers. The square 
of every odd number is, therefore, equal to the difference between 
the squares of two numbers differing by unity. 1 is the difference 
between 0 and 1; the second odd square is 9, which is the difference 
between 16 and 25; the third is 25, which is the difference between 
144 and 169; that is, 2 = 1?— 0%, 3? = 5°— 4’, and 5?’= 13?—12?, 


from which other equations of the series can readily be obtained, as 
the common difference of the first members is 2, and the terms of 


the second members have 4 as a common difference of the second 
order. 

The differences between alternate terms of the series of square 
numbers are 4, 8, 12, 16, &c., including all numbers divisible by 4; 
hence the square of every even number is equal to the difference 
between the squares of two numbers differing by 2. By an in- 
spection of these series, we obtain 2? = 2?— 0’, 4 = 5? — 3%, 
6? = 10? — 87, &e. 

The differences between the squares of numbers differing by 3 
include all odd numbers divisible by 3, and consequently all those 
divisible by 9; hence the square of every odd number divisible by 3 








* This note was furnished by Pror. Hoyt, in connection with that published on pp. 264, 265, 
May, 1860, but was then omitted for want of space. — Ep. 
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is equal to the difference between the squares of two numbers differ- 
ing by 3. The differences between the squares of numbers differing 
by 4 include all numbers divisible by 8, and consequently all those 
divisible by 16, or the squares of those divisible by 4. The use of 
numbers differing by 5, 6, and 7, as well as 3 and 4, give equations 
which are multiples of those contained in the first two series ; but 8 
and 9 introduce new relations of numbers. The differences between 
the squares of numbers differing by 8, in the series (— 3), (— 2), 
(— 1), 0°, 1°, 2?, 3?, 4’, 5*, 6, &., are 16, 32, 48, 64, 80, &c., including 
all numbers divisible by 16; and consequently the squares of all 
numbers divisible by 4, giving a series of equations whose first mem- 
bers are the same as when the numbers differ by 4. The square of 
every odd number divisible by 3 is also equal to the difference be- 
tween the squares of two numbers differing by 9, as well as two 
others differing by 3. 

In general, if m represent any odd number whatever, then the 
square of every odd number divisible by m will be equal to the dif- 
ference between the squares of two numbers differmg by m. If x 


represent any even number, the square of every number divisible by 


n will be equal to the difference between the squares of two numbers 
differing by m. If m contains a square factor, or if » contains a 
square factor in addition to the factor 2, there will also be numbers 
not divisible by m or x whose squares will be equal to the differences 
between the squares of numbers differing by m or x. The following 
statement, however, includes all possible cases: Every odd square 
divisible by m will be equal to the difference between the squares of 
two numbers differing by m, and every square divisible by 22 will 
be equal to the difference between the squares of two numbers dif- 
fering by x. 

Since 18 = 2 & 3? and 25 = 5?, the use of those numbers as 
differences will introduce some equations not multiples of any pre- 
ceding ones. 
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The same results may be more readily and satisfactorily reached 
by another process. The general equation is of the form 
M* = N*— FP’. Let N— P =p, or P = N— p, and the gen- 
eral equation becomes M? = 2» N— p*. As this equation contains 
three variable quantities, we may give any values whatever to two 
of them, and the third will be a function of those two. But if we con- 
sider either M or p as the function, the equation will assume the 
quadratic form, and we cannot attribute all values to the arguments 
without producing surds. It will therefore be best to consider 
and p the arguments, and JV the function, or V = ait If we 
attribute any rational values whatever to and », the values of V 
and WV — p will be rational ; but our present purpose is to deal only 
with whole numbers, and we can, therefore, only substitute such in- 
tegers for M and p as shall render V a whole number. It is evident 
that any whole number may be used for p, and that M? must in all 


2 


cases be divisible by p. Since V= } = ot r); - + p must be 


2 


an even number; consequently fp is an odd number, * must be 
odd, that is, /? may be any odd square divisible by p; and if p is 
an even number, M" must be even, that is, M@* may be any square 
divisible by 2p. 

If we make p = 1, and regard it as constant, M may be any odd 
number whatever. When p= 2, M* must be divisible by 4, and M 
may be any even number whatever. If p = 3, M may be any odd 
number divisible by 3, and so on. For each value of p we have an 
infinite series of equations; and since p may have an infinite number 
of values, we have an infinite number of infinite series. As p is con- 
stant for any given series, V and VV — p may be readily found by 
the above formula for any possible value of WM. When three equa- 
tions are thus obtained, the law of the series becomes evident, and 


the other equations may be obtained without the aid of the formula. 
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It is worthy of notice that each series, in descending, returns upon 
itself, — except that M becomes negative,— and each series is thus 
unlimited in both directions. If the series where p = 8 be con- 
tinued backwards, we have 0?= 47—(— 4), (—4 = 5 — (— 3), 
(—8 = ?— 0, (—12)?= 13°— 8," &e. The formula also shows 
that M may be made either positive or negative without any change 
in the other quantities. 

As M?-- p? must always be positive, it is evident that if we make 
p negative, V must also be negative (M being either positive or 
negative, as before), and the series will differ from those produced 
by the corresponding positive values of p only in having V and 
N—p take an opposite sign, When p=0, NV=o, and 
M? = ow” — o*, unless M is also 0, when 0? = N*— N?. In the 
two equations last named, M and J represent any finite quantity 
whatever. 


The following table contains the most interesting and important 


of the first thirty series. Others, up to the thirty-second (where 
p = 32), are merely multiples of those given. 


p=m=1. . p=n=18. 
P— LP— ¢ 6? = 10? — (—8)? 
e= *F— # = 12? = 13? — (—5)? 
5? — 13? — 12? —13?— 5% 18° = 18°— 0? 
7? = 25° — 24? = 2 24? —= 257 — 7 
9? = 41? — 40? = 29° — 21° 30? — 342 — 16? 
11? = 61° — 60° 2 36? = 45? — 27? 
13? = 85? — 84? 

pH=n=2 
2?2— 2?— 0 
“4#— F— 3 . p=m= 2. 
6?7—10?— 8? ?— 13° — (—12)? 
8? = 17? — 15? 5? = 17? — (—8)? 
10? = 267 — 24 2579— 0 
12? = 37? — 35? 
144 — 50? — 48? 
16? = 65? — 63? 
18° = 82? — 80? 
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NOTE ON THE “HORIZONTAL THRUST OF EMBANK- 
MENTS.” 


By Pror. F. W. BARDWELL, Antioch College, Yellow Springs, Ohio. 


I nave taken the earliest opportunity since my return to examine 
more carefully the question of the horizontal thrust of an embank- 
ment of earth rising from the retaining wall in a natural slope, and 
I am happy to find that my former criticism upon an article by 
Captain Woopsury was entirely at fault, and that his formula was 
correct. 

I think I understood in the first place the conditions of the prob- 
lem, but was misled by relying, without sufficient examination, upon 
a statement in the American edition of Wzispacn’s Mechanics. The 
question of the horizontal thrust of an embankment terminating 
in a horizontal plane is there discussed at length, and the usual 
formula deduced. But again (Vol. II, page 18, Remark) it is stated 
that this same formula is applicable to the case where the earth is 
carried above the wall in a natural slope, provided the height of the 
earth be substituted in the formula for that of the wall. At first this 
seemed plausible; and, accepting it without further scrutiny, I was 
afterwards led to criticise too hastily the article of Captain Woopsury. 

The formula given by WeIsBacu is, 


P=} > tang’ (45° — e), 


P being the horizontal thrust, 4 the height of the wall, v the density 
of the earth, and @ the angle of friction. To show that this formula 
is not applicable in the case of a sloping surface, by making 4 equal 
to the height of the earth, let us suppose the simple case where the 
height of the wall is zero, and the earth extends back indefinitely 
with its natural slope. Now the horizontal thrust is obviously zero, 
but the above formula would make it indefinitely great. 





~~ 


I have quoted from the American edition of Weissacu, which con- 
tains some additions to the original; but I have not a copy of the 
German edition at hand to consult with reference to this point. 

Let me add, with regard to the paper of Captain Woopsury, that 
a careful examination shows the elegance of the method he used, 
and the simplicity of the formula deduced for its practical appli- 
cation. , 





NOTE ON THE DEPENDENCE OF EQUATIONS. 


By Joun Borpon, Chicago, Illinois. 


A metuop of deducing equations of a higher order from those of a 
less degree, by a method of combining the imaginary roots of 2* — a’, 


a 


— a’, &c., has been heretofore shown. The results thereby arrived 
at can be more easily obtained in some cases by the law of symmetri- 
cal functions. For, suppose we have an equation, z* + bz + ¢ = 0, 
and we find the coefficients of another equation of the same degree 
whose roots shall be the cubes of those in the above equation ; and 
suppose 7?-++- Bz,+ C=0 to be the equation; then if —a,—d, 
are the roots of the first equation, then B= a’ + b°, C=a? b?*. 
But by symmetrical functions, if we represent by S,, S,, S;, &c., the 
sum of the first power, sum of the squares, sum of the cubes, Xc., 
of the roots of the first equation, we have 


S, = —); S, = ? —2e¢; = —/?+ 3be. 


3=— 


But B = —S; = +0° — 3be, and since c=ad, evidently 
C= a’ b>, or c= Ct. Hence we have 


P>—3C'b—B=—0. 


Here we have an equation of the third degree deduced out of two 
others of the second degree, and by this means we can arrive at 








— —o 


the Carpan formula. For if the above cubic be the same as 


a>+t pe +tq=0, then «4 =), p= —3C, g=—B, or 
0=—2,B=-4, and we have 


3 


2 —_ 17 g , Pp. 

a —q¢z— ys = 9, or 4=+ 52+ 7 +3; 

but « = 2’, or x= x}, and = sum of the two values of x taken 
with contrary signs ; and as 


< re 
ee ae q F) 
o = ( stVits7)> 
then 


e, = b= ($+ VE+H) + Ch VE+ 8) 


So, if we went on obtaining the values of S,, S;, S,, S;, we would 
obtain equations of the 4th, 5th, 6th, and 7th degrees, which would 
be resolvable in the same manner. These would give the forms of 
equations of those degrees which depend for their solution upon the 
quadratic. The two modes of solving biquadratics can be arrived at 
also by symmetrical functions, but the manner of doing so, hereto- 
fore pointed out, cannot be simplified. When we arrive at an equa- . 
tion of the 5th degree of the general form 2 + p2* + &c., the 
mode of solving cubics and biquadratics by the use of two equations 
of the next lower degree becomes more difficult of application. But 
the equation z+ pz’ + &c. can be deduced from two equations of 
the fourth degree. And it yet remains to be seen whether a solution 
of the quintic cannot be fairly looked for in that direction. And the 
general proposition may be stated, that an equation of the form 
a” + na" + &e. = 0 may be derived from two equations of the 
form 


(1) am + Ar™* 4+ & = 0, 
(2) amt tar™ + &=—0; 
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which shall stand to each other in the relation that the roots of 
Eq. (1) are the mth power of the roots of Eq. (2), ie. 2" =z. 

And to illustrate this, let us deduce 2 + p2* + Kc. from two bi- 
quadratics. First, we have 


(3) . wA+ Az3+ Br? + Cx +D=0, 
(4) x} a x3 + b x} + ¢ v,, + d — 0; 


in which we suppose z= 2°. Now let us arrive at the value of A 
in terms of a by symmetrical functions : — 


S,=—a; & = @—2b; § =—ae’+ 30b—38e; 
S,=a—40@b4+4ac+2P—4d; 
S; = —a@ + 5ab — 5@e —(5P—5d)at dbe. 
But A=—8S, = @ — 5a@bd-+ Ke. 
Hence 


(6) @&—5be+ 5de?4+ (5P —5d)a—dbe—A=0. 
Hence, if we have 
(7) P+ pitoetrat+s=o, 


then a=2; p=—5b; g=5e; r=5P—5d; S= —A—5bde; 
that is to say, a root of an equation of the 5th degree, as Eq. (7), will 
be equal to the sum of the roots of an equation of the fourth degree, 


as Kq. (4), taken with a contrary sign, when 6 = —; ¢= q; 
d= Po A=?4__§ Now D in Eq. (3) is equal to d°, 


5 
hence D = (? aa and if B and C were determined in like 
manner, then z in Eq. (7) would be equal to the sum of the 5th roots 
of Eq. (3) taken with their signs changed, and the quintic would be 
resolved into the biquadratic. The law of symmetrical functions 


renders the general proposition obvious. 
VOL. III. 2 
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NOTE ON NUMERICAL EQUATIONS. 


By Pror. A. VAtias, State Seminary and Military Academy, Alexandria, Louisiana. 


Tue Resolution of Numerical Equations, so far at least as real 
roots are concerned, has been brought to such perfection that scarcely 
more is expected at present than to render approximations more 
easy and expeditious. 

It is known that the common method of finding the irrational real 
roots of equations is still that of Newton, although considerably 
amended and perfected by such men as Bupan, Fourier, and Horner. 

Geometrically this common method consists in this. The equation 
being referred to two rectangular axes, and the real roots being the 
abscissas of the intersections of the horizontal axis by the curve, 
from an ordinate and trigonometrical tangent of a point near an in- 
tersection, to find this intersection by means of the “subtangent.” 

For in the equation 


fe=a2"+ Aa™t4+ Bor? + ..+KrtLl=?—, 
put a+ 2’ for z, the results will be, 


fate) =fatfa.¢4+firy+..4 2 moo. 


i.s..=° 


If now a be near one of the real roots, we get, in general, a still 
nearer value by putting 


fat+fa.z2ex=0, 
° fa , 
from which Fa? 


and the nearer value will be 


, f 
ate =a— FG 


That here z’ is the subtangent of the point whose abscissa is a, needs 
not to be proved. 





How that, in order to a sure approximation, the root ought first to 
be included between such limits as contain no singular points, as also 
how the degree of approximation to be obtained may be determined 
beforehand, has, with other particulars, been admirably discussed by 
Fourier; although it must be regretted that Fourimr despised to 
connect his disquisitions with those of Bupan, whose transformed 
equations (or equations where roots are all less by a) afford very easy 
means for determining the numerical values of 


Ja, TH Te FF Oss «5 


which form the substratum of Fourter’s discussion. The two pro- 


ceedings were at last connected by others, and a method engrafted 
on this connection, namely, also by Horner, which may be regarded 
as the triumph of modern investigation in these matters. 

It were needless here to do more than merely mention, that the 
diminution of roots is, geometrically, equivalent to transposing the 
axis of the ordinates to the right hand, and that according to this 
the approximations are obtained by subtangents belonging to points 
of the curve situated in that axis. 

In this note it is proposed to show : Ist, that the approximations 
aimed at may be more easily obtained by abscissas of parabolic arcs 
tangent to the curve where it intersects the axis of the ordinates ; 
and, 2d, to give a sure rule (as Fourier has done for Newton's 
method) for the degree of approximation thus obtained. 

In regard to the first point, let 


f(ete)=fetfae+F8.f24...=0 


be such a transformed equation as excludes all singular points be- 
tween the point belonging to a and the nearest intersection, and put 


fatfadt+F* A= 0; 





-— 


then will this latter equation manifestly belong to a parabolic curve, 
having a contact of the second order, at the point belonging to a, 
with the curve represented by the equation /z = 0, or having that 
contact in the axis of the ordinates, as this axis is supposed to have 
been removed by as much as a to the right hand. 

In the annexed figure, 0 be- 
ing the origin of the co-ordi- 
nates of the curve represented 
by y=/f2, O will be that of the 
curve ¥ =f (a+). Further, 
M being the point of the curve 





in the new axis of the co-ordinates, 0’ A is the approximation of the 
nearest intersection by the subtangent, while O’ B is that by the 
abscissa of the parabolic arc in question. 

Solving the equation 


fa+fia.d +74 a =0, 





we obtain f as ote A. a V1 _ 2*fa.fia 


— "Fla “Gray? 

in which expression the upper sign is to be taken; for, 1st, if 2’ admits 
values of different signs, the conditions of the problem exclude the 
negative one; and, 2d, if both should be positive, those same condi- 
tions require us to take the less. 


Developing now the expression for 2’, just found, we get 


,__ _—ifa fa? fia 9 (fay (fiay 

lias ~ fla — (4") 2 fia a a) _ (5) habits 
This is the expression for the abscissa of the parabolic are, or for OB, 
which abscissa is evidently made up of the subtangent 0’ A repre- 


sented by the first, and the portion A B represented by the succeed- 
ing terms of the development, 





Now, in regard to the degree of approximation, it is evident that 
in developing in a similar way the value of 2” from 


fatfia.x” we ol . ae? = 0, 
which is manifestly the given equation itself; we obtain for a” = 0’ C, 


Yom —fs (fay Pgh — a Gey. Cogs. 
Or, developing /” (a + 62”), 


oo = —F — (fF) - 5 — 2 (45) - (ES)... 
— Ox". fey 7 i es 


Leaving out the other terms, we see easily that the difference of the 
two abscissas O' C— O B= BC is 


a 


—os' (£4), "9 


2 f'a’ 


— 300" .(£*). 3 


and this expression we shall directly discuss. 
Suppose the transformed equation to be 


av” Bye Bg a +. + Bsa? 4+ B,x® + Ba’ + Bo =0; 
then we shall have 

B=fe B=f'4 B=, B=... 
Substituting these values, the difference between the abscissa of the 


curve represented by the given equation and that of the parabolic 
are, Or 


BC will be = —38602” (3) “3 





— 


Bye 1 


If now B< i? 


and we suppose a to be a portion of the root with n correct decimals, 
that is, x”, and (which is very nearly the same) 

on & 

B < io? 
we see easily that the difference 'C— O' B= BC will be nv- 


merically 
_ 3 


<x 10” +3n bf 


and we get therefore, in all cases, through the abscissa of the para- 
bolic are, at least m + 3x — 1 correct decimal places. 

Let us now return for a moment to the development of this 
abscissa. 


psa er ee... 


By a similar substitution, the third term becomes 


—2 (ay. 


- s 
If we now put B < io? 


a) (2 2 9 
we shall have 2 (3 AZ) = jqetaa 


hence this term can only affect the (2u-+-32)th decimal, and may 
therefore be neglected, when even 


2u<m—1. 


Having therefore, by diminutions of the roots, sufficiently ap- 
proached one of the irrational real roots, and having thus obtained 
a transformed equation of the form 


amt Bet +... +t B® 4+ Bw? 4+ Bae’ + B=), 





= 


we shall find 2 = —3 — (F)- 3 a (By (3) 


for an approximation correct in m + 3x —1 decimals, if by previ- 


ous operations z have been found already. And in this it must be 


remarked, Ist, that m is to be determined by the relation, 

| ae 

B, < 10"? . 
and that, 2d, the third term of the value of z’ may be omitted when- 
ever 2 < m, mu being determined by the relation, 

oe i 

BS 10" 

Let us take, for an example, the equation 
xv — 1027 — 1302 + 858 — 0. 


It is easy to find that the real roots are contained between 5 and 6, 
14 and 15, —10 and —11. In order to find the first of these roots, 
let us diminish all roots by 5. 
51—10 —130 + 850 

1— 56 —155 4+ 75 

1 0 —155 
a+ 5a%—155a + 75=0. 





It is easy to find the first decimal. According to the common 
method, there is sometimes a doubt about this. According to our 
proceeding, 

. 75\2 5 
—F==—048; — (FY. F = (ie) - zs = 95 
and there is therefore no doubt about this first decimal. Diminishing 
by 0.4, 

04)1 5 — 155 75 

1 54 — 152.84 13.864 
1 68 — 180.52 
a? + 6.20% — 150.52a” + 13.864 = 0. 








= 


Before proceeding further, let us examine how many decimals we 
shall get by the application of our proceeding. 
Bo 1 1 Be 
B = 150 S 1? B= 10 <0 
We have, therefore, m2, 41. This will lead us to the fourth 
decimal inclusively. We shall have 
_ & 
a 
— GY. By 
B 


The next approximation would give us thirteen correct decimals. If 


= 0.09210 


= 0.00034 


0.0924 


we diminish, however, only by 0.09, we shall obtain at least seven, 
and this we shall do. 


— 150.52 
0.5661 
— 149.9539 


0.09) 1 


13.864 
— 13.495851 


0.368149 


ee 
— 149.3797 





wv’? + 6. a — 14937972" + 0.368149 = 0; 


from which — ra = 0.00246 451 


nfny By _ 
iam % 


The root with seven correct decimals is, therefore, 5.4924647. 


0.00000 026 
0.00246 478 

In applying this method to binomial equations, a*-+-V = 0, put 
x’ +-a, instead of a: 


ve” + naa + tt Gat 4... 
4+ 2G) gtd + (¢ + NV) =0. 





= 


n(n—1 
Ashere B=a’tN B=nd, B= + qr. .., 


we get as an approximate value, 
=—36+S)-SP het all 
| a oe ~~ 7 n 6+ 
oat ( N | 
2a? Ln a rs ee. 


And.we get again at least m-—+ 3x’—1 correct decimals, after 1’ 
have been found, m being determined by the relation 


(n —1) (n— 2) 
1.2 





i 2 
a< 10" 


If n= 2, we obtain the following for the extraction of the square 
root from the number —/: 


*) 1 ( 4) 1 ( =). 
/——1 4 i <a + 
eS = p(04- th eae Iga \@ ta): 


‘ , ‘ ° — —1 —? 
In this case, the approximation is unlimited, as eo : =. -*) —9 : 
that is m = o. 


If, for instance, VW = —12, and a = 3.46, we get from the first 
three terms, | 


40462 4 
24339 8 
28 8 


a’ = +0.00410 16151 (4); 


hence the square root of 12 is 3.46410 16151. 
It may be remarked here, that the first term of the development 





r+ 


1 N , 
of 2’, namely, — (a + =a), leads to an old rule, according to 


which, in the extraction of the nth root, nearly twice as many figures 
are to be found as are contained in a, and which rule is the follow- 
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ing: “Divide the number by the (x — 1)st power of the part found 
(a), subtract the quotient from a, and divide the difference by x.” It 
may also be remarked, that the same first term, as applied to the ex- 
traction of the square root, gives this reot in nearly twice as many 
figures by the formula, 


at N a’? — N' N' — a? 


2a 2a 2a ? 


(as V is supposed to be essentially negative,) which is nothing but a 


well-known rule, although commonly overlooked. 





REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. IX., Vol. II. 


Tue first Prize is awarded to Asner B. Evans, Madison Univ., N. Y. 


The second prize is awarded to O. B. Wuezter, Michigan University. 
The third prize is awarded to J. B. Davison, Oberlin College, Ohio. 


Prize Sotvution or Prostem I. 
By Miss Harrtet S. Hazettine, Worcester, Mass. 

I. The sum of the radii of the inscribed circle and of the circle touching the hypoth- 
enuse and extension of the two legs of a right triangle is equal to the sum of the said 
legs. 

Find C and C’, the centres of the two 
circles, by bisecting the angles including 
the hypothenuse A D, and their supple- 
ments. Then CE, CF, CG, perpendic- 
ulars to BD, AB, AD, will be radii of 

. 7 ” / / 
the inscribed circle, and C’ K, C’ L, C’M, 
perpendiculars to AD and to AB and 


B D prolonged, will be radii of the circle 





— mn 


whose centre is C’. C’ MBL isa square; .-. radius C’ M—AB-+ 
AL=AB+AK=AB+ ED (Vol. IL, No. VI, Problem II.). 
CEB Fis also a square; .*. radius CE = EB, and 


M+ CE=AB+ ED+ EB=AB4 BD. 


Prize SoLution or Prosiem II. 
By Miss Harriet S. Hazettine, Worcester, Mass. 

II. The side of a regular octagon, inscribed in a circle whose radius is unity, is 
V¥(2—y2), and its area is 2/2. Required the proof. 

Denote by AB the side of the inscribed square, and draw the 
radii CA, CB to its extremities. Draw also the radius CD £ per- 
pendicular to and bisecting AB at D, and the 
subtended are at £. The chord A £ is the side 
of the regular inscribed octagon. AB= 2; 

AD=} AB=}y2. The angle CAD= 
ACD.«.CD=AD=}1y2. DE=CE— 


» 
~ 


CD=1—1y2. AEF=y(AD'4+ DE’) = 

y¥(2—y2). Four times the area of the triangle 
ABE=4xXADX DE=2y2—2. Adding this to the area 
of the inscribed square, which is 2, we shall obtain the area of the 
inscribed octagon, which is 2 y 2. 


Prize SoLuTion or Prostem III. 
By Gustavus FRANKENSTEIN, Springfield, Ohio. 


III. The perpendicular to the normal of a parabola at its intersection with the prin- 
cipal axis, meets the curve in two points through which tangents are drawn ; find the 
locus of their common point. 

ae bd . . 

Let 2’ y' be a point of the parabola whose equation is y? = 2 pz. 
We have always the subnormal = p .-. p+-2’ is the abscissa of the 
point of intersection of the normal with the axis of z (or the prin- 
cipal axis of the parabola), and the equation of the line drawn 





_— 
through this point, perpendicular to the normal, or parallel to the 
tangent, is, therefore, 


y= [e—(p+2)). 


But y = p(#-+-a) is the equation of the line which joins the 
points of contact of the two tangents to the parabola which meet in the 


point a,d. The identity of these equations gives 7 = » oy =; 
—P(p+z') __ pa / 
ae ae 2 +4 heeiiiien 


. —— ‘ a P 
Substituting for 2’ its value - oat there results 


also, 


= —2pa — 27’. 


The locus is therefore another and equal parabola opening in the 
opposite direction, with its vertex at the distance p from that of the 
other. 

Either parabola is the locus of the points a, J, in respect to the 
other parabola. 

I find the same reasoning which led me to the solution of this 
problem, also very readily solves Problem V., No. XI., Vol. I. : — “If 
through any point, secants be drawn to a curve of the second order, 
and through the points where each secant intersects the curve, tan- 
gents be drawn meeting each other, the locus of the points of meet- 
ing is a straight line.” 

The equation of a line passing through the given point e, d is 
y —¢=A(x—d). The equation of the line which joins the point 
of contact of the two tangents to a conic section which meets in the 
point a,b is 2by=(m+ 2an)x-+ am. The identity of these 


‘ ‘ m 2an am 
equations requires tha =. ; = A, and ap = ¢ Ad, 


. 2be= (m+ 2an)d-+am; 


ae 
2e° 


2nd —+-m 
and thus 6= ——-— - a+ 


The locus of the points a, 4 is a straight line easily constructed. 
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Prize SorvuTion or Prosiem IV. 
By Asner B. Evans, Madison University, Hamilton, N. Y. 

IV. Required the radii of three equal circles tangent to each other, and cutting off 
equal areas from a given circle, so that the sum of these areas may be a maximum. 

Let B represent the centre and B C the radius of the given circle, 
A the centre and A @ the radius of one of the three equal tangent 
circles. Let BC=1, AC=y, 
area of FCEG =u; then will 


7r—d 
AB=iry3, AD= Try” 


rt 3 af 
Bp="75, CD= ioe 


oF = owe (742), 


7? —3 
CE = rcos ( 7 =). 
4r°V3 


Area, FCEG = ACEG + BCFG—ACBG, or 


(1) wr cos _— + cos* (aa) — iV¥(427°7—7— 9). 





_, (7F—8 : , Ata 
cos ve)=aV 1— saa): 
4r°V/3 Ye 4r° V3 


9 
vo 


For brevity, put { V3 =x; then (5) becomes 


(4) cote = ay V¥(1—2’). 


This equation, solved by approximation, gives 2 = .60976, 
.. r = 1.0385 nearly. 





Equation (2) gives 





_ 9 3 
3 = 2 cos (‘ se) _— ae —— , 
a ry V(42Pr—r—9) 


which is essentially negative when 7 = 1.0385; hence r is the radius 


of one of the three equal circles that cut off the greatest areas from 
the given circle. 


No correct solution of Problem V. has been received. 





REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. X., Vol. II. 


Tue first prize is not awarded. 
The second prize is awarded to A. G. Barker, Waterville College, 
Maine. 


The third prize is awarded to Witt1Am Timpson, White Plains, N. Y. 


Prize SoLuTION oF Prosiem I. 
By A. G. BARKER, Waterville College, Maine. 
I. Solve the equations 


a? y? (at — y*) = 2340, wy (xy —1) (2 + y’) = 1794, 


by quadraties. 


Performing the multiplications indicated, and adding twice 


second equation to the first, there results 


yt 2aetyt ey —2e2%y — 2x7 = 5928; 
or, ey (art YP — 2xy (a*® + y’) = 5928. 


Solving this quadratic, we get 


ry (e+ y) = 18, 





— 


Combining this result with the given equations, it is easy to find 
x = 3, y=2. These were the only values of z and y found in any 
of the solutions. 
Prize SotvtTion or Prostem II. 
By Witt1Am Timpson, White Plains, N. Y. 


II. Given the lengths of the three perpendiculars dropped from any point in the 
plane of an equilateral triangle upon the sides ; to find the segments of the sides. 


Put DE=a, DF=), and DG=c. Now, 
JAB(DE+ DF+DG)=areaAABC=1AB.CH; 
s ie alent 
Making AH=2, (27? —#Y=(a+d+ cy, or 227=—- v3 2 (a+b+¢) ; 
the side of the triangle. 
The triangles DKL, CFL, CHB are 
similar; and since HB=1 BC, FL=i4 LC, 


and LK=iDL. let FL=y, then 
CL=2y, DL=b—y, 
- b—y 2 b 
Li == pat b—2y sy itt , 
and CL= 2y= 3(2a-+ 3d). 
In the same way, NG =" 8T and AN=2(2a+c); pr=**t?, 


? 


and P B= 3(2c+4). Now FO=y(Ci— FI) =** 3" 


“.BF= 7, (atb+tc)— ee Hee, 
sho AG = VA — AAMT 6 
And AF?4+ EP=DG@+AG, 


ABS STE, and CE=* 
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In solving this question, I noticed the following : 
A@+GP=AP4+ EP, 
BPAFP=BEC+ GD, 

CE?*+kP= CF’?4+ FP, 
AS BPP4+ CH= ALM4A BE 4+ CF’; 
or, A@—GBP+BF— C+ CH-—AE=0; 
or, 
(AG+ GB) (AG—GB)+ (BF+CF)(BF—CF)+(CE+AE) (CE—AE)=0 
or, AB(AG—GB)+ BC(BF—CF)+ CA(CE—AE)=0. 


Dividing by AB = BC= CA, 
AG—GB+ BF— CF4+ CE—AE= 0, 
or, AG+ BF+ CE=GB+CF+LAE; 


that is, the sum of the alternate segments of the sides is equal to 


one half the perimeter of the triangle. 


Prize SoOLuTIon or Prosiem III. 


III. If e denote the edge of any regular dodecahedron, and 8 = 36°, prove that 


cn 5 é cot? B 5 e tan? 45 
solidity = 5— tsin?@—1) ~~ Ad(sin 6° cos 24°) 
2 ¥ (4 sin’ 6 — 1) 4\/(sin 6° cos 24°) 


Also obtain similar formulas for the solidity of the icosahedron. 
The following solution is essentially that of Asner B. Evans, Mad- 
ison University, Hamilton, N. Y. 
In any of the regular polyhedrons, let 
e = length of an edge. R = radius of inscribed sphere. 
F = number of faces. r == radius circle inscribed in a face. 
n == number of sides to a face. G = area of a face. 
m == number of faces at a solid angle. “== solidity of the polyhedron. 
Let C be the centre of the polyhedron, A the centre of a face, 
B the vertex of one of the adjacent solid angles, and £ the middle 
point of the adjacent edge. 





om BE oe 


Let H = area of triangle AE B, and a=angle ACE. Then 
the angle between the planes AC £ and ACB will be = ; and that 
between the planes AC B and B CE will be =; and the intersec- 
tions of these three planes with the inscribed sphere will form a right 
spherical triangle, of which one side will be # a, and the two angles 
will be ~ and —. 


cos 
Whence cos a == —" 
sin 


In the right triangle AZ B, the angle at A will be =, and 
EB=te; whence 
AE=r= fe cot -, H=}¢cot—, 
=— 92 — - 
G=22H=}ncot ~~" 


decors 





? 


sin? — —1) 
cos” snes 
m 


e*® F'n cot? ~ _ 





For the 
Tetrahedron, F=4, »=3, m=3, Vo=~ 


Cube, F=6, n=4, m=3, V= 
Octahedron, /=8, n=3, m=4, V= +. 


36° 
Dodecahedr = _— _— ee! 5 é* cot? 
edron, F=12, n= 5, m= 3, V= FV ain? 8671) 


3 47-+4-21y5\ 5 e* tan 45° 
= 5¢ . 
40 ~~ 44 (sin. 6° cos 24°) ) 
a 5 t? 60° r 3 
Icosahedron, F= 20, n= 3,m—=5, V= os . = 5¢ (° a 
in? 6 12 
2\ (ES 236° —1) 
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Mr. Evans’s solution of Problem IV. is vitiated by a slight over- 
sight in the last case. 

No correct solution of Problem V. has been received, probably 
owing to a misapprehension of the problem. The bisection referred 
to in the problem is general, and independent of any law of varia- 
tion in density. Hence a plane cannot be the bisecting surface. 


Smon Newcoms, 
W. P. G. Bart ett, 
Truman Henry SAFFORD. 





DISCUSSION OF THE EQUATIONS WHICH DETERMINE 
THE POSITION OF A COMET OR OTHER PLANETARY 
BODY FROM THREE OBSERVATIONS. 


By G. W. Hitz, Nyack Turnpike, N. Y. 


THESE equations may be found in the Mécanique Céleste, Vol. I., 
p- 207, or in Ponrecounant, Théorie Analytique du Systéme du Monde, 
Vol. II, p. 21, where the analysis conducting to them is given. 
The equations are 


R/1 1 
= = = — pz) r= R?—2 Recosce+ ¢’; 


in which g is the comet's distance from the earth, 7 its radius vector, 
R the earth’s radius vector, ¢ the angular distance of the comet from 
the sun, and m a function of known quantities. The unknown quan- 
tities are g and. Now, to find the values of @ and 7, it has always 
been advised to determine them from the equations in the above 
form by the method of double position. But this way is needlessly 
complex in calculation, and we shall give the equations a much sim- 


pler form, to which the tentative process can be easily applied. 


R sine R sin (6— , 
Assume r= ~.""°, and 9 = hl sete ; these values substi- 
sin 6 sin 6 





= 


tuted in the last equation render it identical; and from the first we 


obtain 
sin’ 6 sin (@—c) | 
sin'c 1 a _— sin 6 ? 


or, sin‘ @ = sin’ [(1 + mcosc) sin@ — m sine cos 6]. 
Let sin*¢ (1+ mcose) = Acos B, and msin‘c = Asin B; whence 


. - ce 
m sine m sin'e sin*e 
and A= = 


tan B = Tone? 


sinf ~ sin(e—f) * 
Then the equation becomes 
sint 6 = Asin (6 — B).* 


This is probably the most elegant form to which the above equa- 
tions can be reduced. Taking the logarithms of both sides, we have 


4 log sin 8 — log sin (06 — 8) = log A. 


From this a near approximate value of @ can be found by inspection 
of the table of logarithmic sines, without any calculation but that 
which can be performed mentally. The exact value may then be 
obtained by a single application of the method of double position. 
We proceed to notice some properties of the roots of the equation 
to which we have reduced the two first given. 
The equation may be put under this form : 


sin’ @ — 2 A cos sin’ @ + A? sin? @ — A*sin? 8 — 0. 


From the powers of sin 6, which are wanting, we perceive that the 
equation has at least four imaginary roots; and the sign of the last 
term being negative, there are at least two real roots, one positive, 
the other negative. By reference to the equations which determine 
e@ and r, it will be seen that they are satisfied by the values g = 0, 





* See Gauss’s Theoria Motus, and especially the Appendix to CommMANDER Davis's trans- 
lation. — Ep. 
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and r= #; the corresponding value of @ is c, which, put in the 
equation sin* @ = A sin(@— 3), renders it identical. Since, by the 
nature of the problem only positive values of g and r are admissible, 
and consequently 6 being contained between the limits ¢ and z, we 


may reject as useless the four imaginary roots, and the negative root 
and the root 6 ==c. There remain two roots which are necessarily 
real, because the problem must have at least one solution, and we 
are led to the important conclusion that it cannot have more than 
two. 

Let us here deduce a relation which exists between the known 
quantities when these two roots are real. Differentiating the equa- 
tion 4 log sin 6 — log sin (6 — 8) = log A with respect to 6, we 
get for the equation containing the values of 6, when 


4 log sin 6 — log sin (6 — 8) 
is a Maximum or minimum, 
4 cot@—cot(@—f8)=0, or 4 tan(@—f) = tané6; 


from which we derive 





3 + ¥(9 —16 tan? 4) 


tan 6 = Pian B 


If tan? 8 > ;°;, this value of tan 6 is imaginary, and the expres- 
sion 4 log sin 6 — log sin (6 —§) is not susceptible of a maximum 
or minimum value, and the equation in sin @ has only two real roots, 


which are among those rejected. Hence we conclude, that when 


the data are taken from observation, the quantity ios will 


always be contained between the limits + }. If we substitute 0 
for 0 in the equation sin‘ 6 — A sin (6 — 8) = 0, the result is 
A sin 8, and for 6 = 7 the result is —A sin 8; showing the exist- 
ence of an odd number of roots between the limits 0 = 0 and 
6 = a, which odd number is three, since ¢ and the root which the 





ao 39 .. 


problem demands are within these limits. If we make 6—c-+ de, 
there results the quantity (4 sin*¢ cose — A cos(e—)) dec; or, 


, sint ¢ m sinc 
eee A= sin (ec — f)’ tan B — 1+ m cose? 
the quantity (3 cos e—m) sin’ ede. And —A sin f, the result on 
putting 6= 7, is equal to —m sin*e. Therefore, sine being always 
positive, 6 has two real values, or only one (between the limits ¢ 
and z), and consequently the problem two or one answer, according 
as m and m— 3 cos ¢ have the same or different signs. 
It is evident that A cos 8 must be positive, in order that the equa- 
tion in sin 6 may have three real positive roots; so the quantity 


1-++m cose is always positive, and tan 8 has the same sign as m. 


. . vs . out 
If 8 be taken between the limits + > » A is always positive. 


Since the equation in sin 6 must have no root greater than one, units 
substituted for sin 6 in the first derived function of its equation must 
render it positive; that is, the expression 4 — 5 A cos 8 + A? is 
positive, which gives A < 2, and Acos8B < ¢. According as m is 
positive or negative, the equation for finding 6 presents itself under 
two shapes, sin‘ @ = A sin(@ — 8), and sin‘ @= A sin(@-+ 8), in 
which A is always positve and less than 2, and 8 never exceeds 36° 53’. 

From the expression for g in terms of 7, it is clear that 7 is less or 
greater than #2, according as m is positive or negative. Therefore, 
in the first case, 6 is contained between the limits ¢ and 1—c; 
and in the second case, if ¢ is in the first quadrant, between 7— ce 
and z—f; but ifce be in the second quadrant, between c and 2 — 8. 
These remarks may be of use to shorten the tentative process of 
finding 8. 

With regard to @, it is clear it is the angle subtended at the comet 
by its radius vector and the line joining it and the earth prolonged 
beyond the comet. 
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Mathemation Monthly Notices, 


Elements of Chemical Physics. By Jostan P. Cooke, Jr., Erving Professor of Chemistry 
and Mineralogy, in Harvard University. Boston: Little, Brown, & Co. 1860. 8vo. pp. 739. 

This is the first of an expected series of three volumes, to form “an extended work on the 
Philosophy of Chemistry.” It is, however, in itself a complete treatise of the principles 
involved in the processes of weighing and measuring. 

The introduction gives a view of the nature of physical and chemical laws as seen by 
the light of a metaphysical theory of causation, rather doubtful in itself, but very popular 
among modern theologians. 

In the second chapter, under the head of “General Properties of Matter,” we have an 
account of the English and French measures of length, and the elementary principles of 
mechanics, including some formule for the motion of the pendulum. From some of the rea- 
soning and conclusions respecting vis-viva in this chapter, we are disposed to dissent, as being 
inaccurate, and the term “centre of gravity ” 
sense. 

Chapter III., entitled “The Three States of Matter,” gives a highly interesting, extended, 
and luminous account of the characteristic properties of solids, liquids, and gases, with many 
valuable tables. Upwards of sixty pages of this chapter are devoted to crystallography, pro- 
fusely illustrated by diagrams on a black ground; and eighty pages to the mutual molecular 
actions between matter in its three forms, taken two and two: e. g. between solids and solids, 
solids and liquids, ete. 

The fourth chapter is devoted to the chemical theory of heat; and seems to be much more 
full and satisfactory than the chapters on that subject in any work previously published in this 
country. It includes accounts of the results of ReGNautt and Dutone on the specific heat 
and expansion of gases, of PeRson’s theory of the absolute zero of heat, and of JouLE’s experi- 
ments on the mechanical theory of heat, so interesting to the physical philosophers ; all the 
results being deduced mathematically, where necessary, and expressed quantitatively, where 
it is possible. It contains a vast and patiently collected mass of information. 

As a general text-book for the student, it labors under the disadvantage of not completely 


seems to be sometimes used in a very unusual 


filling the course of either physics or chemistry, as usually taught in colleges ; but we think the 
third and fourth chapters might with some advantage, and a great deal of pleasure to the stu- 
dent, be substituted for so much of the course of chemistry as treats of the properties of the 
-yles, -ines, -ones, etc. The style of these chapters is so free, the illustrations so excellent and 
numerous, and the typography so good, that no one possessed of the slightest taste for physical 
science could fail to be interested by them. To the special student in chemistry the work 
must be both interesting and valuable, from its exhaustive character. 

Elements of Analytical Geometry and of the Differential and Integral Calculus. By CHAR Es 
Davies, LL.D., Professor of Higher Mathematics, Columbia College. 2 vols. in one. New 
York: A. S. Barnes and Burr. 1860, pp. 204, 194. 

That there is a growing interest in the subjects treated in these volumes there can be no 
doubt. Their study has been gradually working its way into seminaries, academies, and 
even into many high-schools. In these institutions a large proportion of students end their 
course of study, and for such the work before us is mainly intended. In view of such a use, 
the manner of presenting and the arrangement of the propositions, and especially what and 
how much to retain out of such abundance, become very serious questions. In these respects, 
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as well as in the clearness and simplicity with which the work is written, the author has been 
remarkably successful. The discussion of the general equation of the second degree is brief, but 
very clear and satisfactory. The arrangement is as follows:— Introduction. Book I. Points 
and Lines in a Plane. Books I.-Y. Of the Circle, Ellipse, Parabola, Hyperbola. Book 
VI. Space, Point, and Line, Surfaces of the First and Second Orders. It is enough to say 
of this part of the volume, that it is a judicious abridgment of the Author's Analytical 
Geometry. 

But Part Second, to which we wish to call more particular attention, shows even more marked 
evidence of thought and care in arrangement and detail. With the arrangement we are 
especially pleased, and believe it will receive the approbation of all practical teachers. In 
Section I. we find Definitions and First Principles; II. Differentials of Algebraic Functions ; 
III. Integration and Applications ; IV. Successive Differentials, &c.; V. Maxima and Minima ; 
VI. Differentials of Transcendental Functions; VII. Transcendental Curves; and, lastly, Inte- 
gration of Rational Fractions, Integration by Parts, and a Discussion of the Cases in which 
Binomials can be integrated. It will be seen that the processes of differentiation and integra- 
tion are combined, instead of the usual division. The integration of the various classes of func- 
tions immediately follows their differentiation, and then the related application of both processes. 
The advantages of this combination of the two converse processes are obvious; and especially 
when the student has but little time to devote to the subject. 

We sincerely regret that we cannot give the same hearty assent to the author’s exposition 
of the first principles of the subject. For brevity, and to be sure of presenting his theory com- 
pletely, we quote, retaining his italics. “ Where no law of change has been fixed, such a law 
may be imposed as will make the variable to change uniformly, and to pass through all values 
between any two limits. There exists a constant difference between two consecutive values, 
which forms no appreciable part of the quantity itself.” — Introduction. 

“Tf the change is uniform, and such as to embrace every value between given limits, such 
change cannot be expressed by a number whose unit is any part of 1. For, however small the 
decimal denoting the change, it might still be diminished by prefixing ciphers ; hence, contrary 
to the supposition, there would be values which / did not pass through. Thus we cannot ex- 
press the change by numbers, and a new language becomes necessary.” § II. 

“ Before N can coincide with M, there must be a last value of z!— 2x; we denote it by dz; 
and x, x-+-dz, are called consecutive. Consecutive values admit of no intermediate value under 
the same law of change ; hence their difference cannot be expressed by a number, but is, numer- 
ically = 0. It is named a differential.” § 13. 

“dz is smaller than any number; its numerical value is 0. (d x)? is 0, compared with d z ; 
i. e. infinitely less than dx.” § 20. 

We infer (1) that before x'—-x vanishes, it has a “last value” which really exists, but 
which is too small to be further diminished by prefixing ciphers; and that all so-called contin- 
uous change is actually composed of an infinity of such steps; (2) that while dz is such a min- 
imum possibile, yet d y is smaller if the derivative pil be between — 1 and +-1; and that (dx)? 
is infinitely less than dz. This is the meaning, unless the proviso “under the same law of 
change ” modifies it in some way which we do not clearly understand, and which may well per- 
plex the young student for whom the book is written. Now (1) is manifestly untrue ; it is also 
incompatible with (2). But were both (1) and (2) true, we think two objections to the theory 
would remain. First, it involves the mystery of continuity, and also the inconceivable idea of 
absolute infinitesimals or infinites of different orders; while the calculus requires us to discuss 
neither. Second, it treats differentials as magnitudes essentially fired, while the spirit of the 
Calculus is to regard them as essentially arbitrary. We prefer to define them as any changes 
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taken so small that the character of the result could not be changed by taking them still 
ie ics an a 

smaller; and derivatives as the limits toward which sy &c. finally approach, as d x approaches 

zero. 


The author demonstrates the theorems of MACLAURIN and TAYLor separately, and gives 
no hint that the two are identical. But by making a= 0, Taytor’s development of f (a + 2) 


in powers of x, becomes MacLaurin’s development of f(x); while putting ¢ (7) = f (a+ 2), 
MAcLAvRIN’s development of ¢ (x) becomes TAYLor’s development of f (a + z). 

We have thus, as fully as space will permit, pointed out what we consider as defects of, in 
other respects, an admirable work ; one having too many positive merits not to be improved by 
just adverse criticism. 

Elements of Geometry, with Practical Applications to Mensuration. By BENJAMIN GREEN- 
LEAF, A. M., Author of “ The National Arithmetic,” “ Treatise on Algebra,’ &c. Fourth Elec- 
trotype Edition. Boston: Published by Robert S. Davis & Co. 1859. 

This work is the last of the series yet published, beginning with the “ National Arithmetic,” 
which was first issued in 1835. We understand that a work on Plane and Spherical Trigonom- 
etry is soon to be added. The “ National Arithmetic,” by frequent revisions, has been kept 
fully up with the times. The last revision, in 1857, has left it an excellent work, especially for 
fitting students for business life, and its clearly expressed rules will always make it a good 
book for reference, as well as text-book. 

The Geometry is based on that of LEGENDRE, and for the sake of comparison we append the 
table of Contents. Book I. First Principles. II. Ratio and Proportion. III. The Circle, and 
the Measure of Angles. IV. Proportions, Areas, and Similarity of Figures. V. Problems Re- 
lating to the preceding Books. VI. Regular Polygons, Area of Circles. VII.. Planes, Diedral 
and Polyhedral Angles. VIII. Polyhedrons. IX. The Sphere and its Properties. X. The 
Three Round Bodies. XI. Applications of Geometry to the Mensuration of Plane Figures. 
XII. Applications to Solids. XIII. Miscellaneous Geometrical Exercises. XIV. Application 
of Algebra to Geometry. This will show to what extent the excellent work of LEGENDRE has 
been reproduced in the one before us. In the different books we notice many changes in the 
order of the propositions, and a few in the methods of demonstration; and many of them 
appear to us as the result of experience in the school-room, and as better adapting the work to 
the wants of beginners. But in our opinion its crowning excellence is the clearness and con- 
ciseness with which the definitions and demonstrations are expressed. The greatest care has 
evidently been taken with the style; and after a careful search we have not been able to find 
one expression which we felt sure could be improved. Book XIIL, comprising undemonstrated 
propositions, and problems for construction and numerical solution, is another valuable feature, 
and the only fault is that they are too few. For instance, only ten of the undemonstrated prop- 
ositions relate to Book I., when there ought to have been at least thirty-five, one to each of the 
demonstrated propositions. Besides, these propositions and problems would be more likely to 
be used if they had been inserted in their proper places throughout the book, just what should 
have been done with Books XI.-— XIX. <A book on Arithmetic or Algebra would not be tol- 
erated with so few exercises, and all put at the end. There are advantages in not bringing in 
the definitions before they are wanted. If the definitions of parallels had been based on the 
idea of direction, as that of an angle is, the change from LEGENDRE would, in our opinion, have 
simplified several of the earlier propositions much more than that adopted by the author has 
done. The changes we have suggested are matters of opinion, and by no means imply that the 
work is not one which we can heartily recommend to the attention of teachers. Indeed, we 
believe that teachers will generally introduce all the exercises and applications in their proper 
places, and thus remove our only objection to the arrangement. 
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proved methods of instruction 


The series, in its revised and improved form, surpasses all others, — 


1. In the lucid, progressive, and strictly philosophical and scientific ARRANGE- 
MENT of the several parts and subjects. 


2. In the clearness and conciseness of the DEFINITIONS and RULES, and in the 
completeness of the ILLUSTRATIONS. 


3. In the variety and practical character of the PROBLEMS ; which, from their 
nature, tend to interest the pupil, exercise his ingenuity, and secure useful men- 
tal discipline. 


4. In being a CONSECUTIVE SERIES, graded to the wants of Primary, INTER- 
MEDIATE, GRAMMAR and Hicu ScHooLs, ACADEMIES, NORMAL ScHooLs, and 
COMMERCIAL COLLEGES. 


Greenleaf ’s Arithmetics are now widely used throughout the United States, 
by the best Educators, and the sale of them is greater than that of any other 
series published ; — an indication that the books possess enduring merits 

The attention of Teachers of the Higher Schools is invited to the ELEMENTS 
or Geometry, recently published It has received the commendation of many 
eminent Teachers, a few of which are subjoined. 


Pror. J. G. Hoyt, Chancellor of Washington University, St. Louis, writes: 
“ After a somewhat careful examination of Greenleaf’s Geometry, I have de- 
cided to subject it to the test of the Recitation-Room. Of course I should not 
do this if I were not pretty well satisfied of its excellence as a text-book. It 
strikes me that there is some improvement upon Legendre in the elementary 
portions of the work ; but the chief points of attraction to me are the copious 
and well-considered Problems in the Eleventh, Twelfth, and Thirteenth 
Books.” 

From A.M Gay, A.M., Principal of the High School, Charlestown, Mass. 

“From an examination. and a practical test in some of my classes, of the 
advanced sheets of Greenleaf’s Geometry. I have no hesitation in pronounc- 
| ing it superior to any class-book of the kind with which I am acquainted. 

The basis of the work is Legendre’s Elementary Geometry, which has been 
long and favorably known to teachers. Much valuable matter, however, has 
been added by the present editor, so that it cannot be regarded as a transla- 
| tion, or a mere compilation. The language in which the propositions are 
stated is remarkably clear and concise. The development of principles is 
| sufficiently extended, and in all respects it seems a book well adapted to the 





purposes of instruction in Academies, High Schools, and other institutions of | 


learning. 
From D. B. HaGar, A. M., President of the American Inst. of Instruction, etc. 
“Tlaving carefully read Greenleaf ’s Geometry. the work appears to me to be 
one of great merit. Of course no person can expect to find much that is 
essentially mew in a geometrical treatise published at this day But Mr. 
Greenleaf’s, while it is based like nearly all American Geometries upon Le- 
gendre’s original work, contains valuable propositions not usually found in 
similar publications, and also presents uncommonly clear demonstrations of 
many of the standard propositions. The definitions contained in this work 
are generally concise clear, and exact. The exercises in Mensuration, and in 
the Application of Algebra to Geometry, will be found unusually interesting 
and useful. In a word, I have no doubt that Mr. Greenleaf ’s Geometry will 
be found to compare favorably with the best Geometries yet published.” 


*,* All interested are respectfully invited to correspond 
freely with us, and to examine the revised, permanent, 
stereotyped editions. 

| hished, on application, by mail. 


| ROBERT S. DAVIS & CO., 
| Publishers, Boston. 





Our Descriptive CATALOGUE fur- | 


VALUABLE SCIENTIFIC WORKS 
PUBLISHED BY 


LITTLE, BROWN, & CO., 


110 Washington St., Boston. 


PEIRCE’S ANALYTICAL MECHANICS, 


In One Vol. 4to. Price $7.50. 
PHYSICAL AND GE .ESTIAL MECHANICS: Developed in 


Four Systems of Analytical Mechanics, Celestial Mechanics, Po- 

tential Physics, and Analytical Morphology. By Brngamin 

Peirce. Part lL Analvtical Mechanics. 

“TI have re-examined the memoirs of the great geometers, and have striven 
to consolidate their latest researches and their most exalted forms of thought 
into a consistent and uniform treatise. If I have, hereby, succeeded in 
opening to the students of my country a readier access to these choice jewels 
of intellect ; if their brilliancy is not impaired in this attempt to reset them ; 
if, in their own constellation, they illustrate each other, and concentrate a 
stronger light upon the names of their discoverers ; and, still more, if any 
gem which I may have presumed to add, is not wholly lustreless in the col- 
lection, I shall feel that my work has not been in vain.’”’— Extract from the 
Preface. 


GAUSS’S THEORIA MOTUS. 


In One Vol. 4to. Price $5. 

THEORY OF THE MOTIONS OF THE HEAVENLY BODIES 
MOVING ABOUT THE SUN IN CONIC SECTIONS. A 
translation of Gauss s Theoria Motus, with an Appendix. By 
Cuar_es Henry Davis. 


COOKE’S CHEMICAL PHYSICS. 
In One Vol. 8vo. Price $3. 


ELEMENTS OF CHEMICAL PHYSICS. By Jostan P. Cooke, 


Jr., Erving Professor of Chemistry and Mineralogy, in Harvard 
College. Illustrated by 400 Woodcuts. With a copious Index. 





Che Mathematical | Monthly. = 


In commencing our third volume, we beg to assure the friends of this 
Journal, that all legitimate efforts will be made to sustain it, together with 
the Prizes, which have proved such an excellent feature of its plan. It will 
be seen (see 21 page of cover) that the amount of the Prizes has been in- 
creased. But all eflorts on our part must prove unavailing if the subscription 
list, with other sources of income, will not cover the expenses which we are 
incurring to make the Monthly really valuable and attractive to all interested 
in it. To show our friends at home what is thought of the Monthly abroad, 
we venture to make short extracts from letters lately received 


“The work appears to me so excellent, that I have at once ordered the 
series for the Library of the Observatory. 


“G. B. Amy, Ast. Royal.” 
* Royal Obs., Greenwich, July 5, 1860. 


“T have looked through it with great interest, and especially because it 


| shows to what an extent interest in mathematical subjects is felt through the 


United States. I do not believe that it would be possible in England to get 
up a Mathematical periodical brought out in so handsome a form and sup- 
ported by so large a number of subscribers. 

“ Trinity College, Dublin, July 12, 1860. Grorce Satmon.”” 


“ Dear Sm, —I thank you sincerely for the copy you so kindly sent me of 
the first volume of the Mathematical Monthly. We have not, that I am 
aware of, any work of a similar character in England. 1 feel confident it will 
serve a valuable purpose in stimulating and giving a healthy tone to the study 
of Mathematics in the higher class of schools, and judging from this volume, 
it will be a work of as great interest and give as much matter for thought to 
the tutor as to the student Original investigations on the mere elementary 
branches of science are perhaps not often to be expected : those portions have 
now been so long and so frequently considered, and by so many different 
minds, that something new —a really original idea— appears only at very 
distant intervals. Still many interesting questions may, and, as your first 
volume shows, do arise even in the earliest branches of Mathematical science ; 
whether discussions on the principles and on the best methods of placing 
them before the pupil, or examples and problems which in their solutions 
show a large amount of ingenuity and mathematical skill. The Mathemati- 
cal Monthly claims a special interest from the very fact of its character ren- 
dering it useful to the many without detracting from its scientific merit. 

“T remain, your obedient servant. 
** St. John’s College, Cambridge, July 26, 1860. liven Gonrray.” 


We feel confident that a little effort on the part of our friends would double 
our subscription list. See terms to clubs and new subscribers taking Vols. I.. 
TI., III. We could then engrave some of the fine portraits of LAGRANGE, 
Monae, Caucny, Brot, &c., lately received ; and, indeed, incur any expense to 
increase the value of the Monthly to all Will our friends make up their 
clubs at once, and notify us, so that we can decide upon the size of our 
edition ? 

















IMPORTANT EDUCATIONAL WORKS 


RECENTLY PUBLISHED BY 


GOULD & LINCOLN, 


Lectures on Logic. By Sir William Hamilton, Bart., Professor 
of Logic and Metaphysics in the University of Ex linburgh. With 
Notes from original materials, and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 

This volume completes the Metaphysical and Logical series of Sir William 
Hamilton, and will enable American scholars to possess themselves of the 
invaluable works of this eminent author, in two elegant octavo volumes, at 
six dollars, — half the price of the English edition. 

By Sir William Hamilton, Bart. 

and John V: eitch, 


Lectures on Metaphysics. 
Edited by Prof. H. L. Mansel, B. D., Oxford, 
M. A., Edinburgh. Royal 8vo. Cloth, $ 3.00. 
Hamilton’s Lectures on Metaphysics have been received with eminent favor. 


and already adopted as a text-book in Harvard, Yale, Princeton, and other 
distinguished Colleges. 


Prolegomena Logica. An Inquiry into the tag or ul Char- 
acter of Logical Processes. By H.+Longueville Mansel, B. D., 
Professor of Moral and Metaphysical Philosophy, Oxford; Editor 
of Sir William Hamilton’s Lectures; Author of “ Limits of Re- 
ligious Thought,” ete. 12mo. Cloth, $1.00. 

This work is not an Introduction to Logic, but ‘an inquiry into the con- 
stitution and laws of the thinking faculty, such as they are assumed by the 
logician as the basis of his deductions.” It is an important contribution to 
Mental Science, by one who stands in the front rank of living authors in this 
department of learning. 


Limits of Religious Thought Examined. By H. Longueville 
Mansel, B. D., Professor of Moral and Metaphysical Philosophy, 
Oxford; Editor of Sir William Hamilton's Lectures , etc. 12mo. 
Cloth, $ 1.00. 

This able work of Prof. Mansel has passed through several editions, and is 
attracting marked attention among scholars and theologians, many of whom 


regard it as a defence of revealed religion unsurpassed since the appearance of 


Butler’s Analogy. 


Mental Philosophy 3 Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 

Prof. Park. of Andover, says, “* It is pistrnauisuep for its clearness of style, 


perspicuity of method, candor of spirit, acumen, and comprehensiveness of 


thought. I have been heartily interested in it ” 


“ Karnestness, candor, and accuracy and elegance of diction characterize 


every page, and render the work as interesting to the general reader as it is 
valuable to the scholar.”’ — D. IL. Cocuran. Principal and Prof. of Moral and 
Intellectual Philosophy, State Normal School, Albany. 

This work has been extensively adopted as a text-book in Colleges and 
High Schoois throughout the country. 


Moral Philosophy 3 Including Theoretical and Practical Ethics. 
3y Joseph Haven, D. D., late Professor of Moral and Intellectual 
Philosophy in Amherst ¢ _— Author of “‘ Mental Philosophy.” 
Royal 12mo. Cloth, $1.2 
Tt is scientific in method and oo in discussion, and its views on un- 
settled questions in morals are discriminating and sound. It treats largely 
of Political ethics, —a department of morals of great importance to Ameri- 
can youth, but generally overlooked in text-books. In the history of ethical 
opinions, it is unusually rich and elaborate. 


Elements of Moral Science. 
President of Brown University. 


3v Francis Wayland, D. D., late 


12mo. Cloth, $1.25. 
Elements of Political Economy. 
12mo. Cloth, $1.25. 
All the above works by Dr. Wayland are used as text-books in many of the 
colleges and higher schools throughout the Union, and are highly approved. 


By Francis Wayland, D D., 


The Elements of Geology 3 Adapted to Schools and Colleges. 
With numerous Illustrations. By J. R. Loomis, President of 
Lewisburg University, Pa. 12mo. Cloth, 75 cents. 

“Tt is surpassed by no work before the American public.” 
son, LL. D., President of Rochester University. 


Principles of Zool 3 Touching the Structure, Development, 
Distribution, and Mater ul Arrangement of the Races or ANI- 
MALS, Living and Extinet; with numerous Illustrations. For the 
use of Schools and Colleges. Part l. ComMpARATIVE PHYSIOLOGY. 
By Louis Agassiz and Augustus A. Gould. Revised edition. 


| 
— M. B. ANDER- | 


$ 1.00, | 


BOSTON. 


Thesaurus of English Words and Phrases 3 so classified 
and arranged as to facilitate the expression of ideas and assist in 
literary a By Peter Mark Roget, late Secretary of the 
Royal Society, London, etc. Revised and edited, with a List of 
Foreign Words defined in English, and other 
Sears, D. D., President of Brown Univ ersity. A New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 


The Earth and Man; Lectures on Comparative Physical Ge- 
ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $1.25. 

Prof Louis Agassiz, of Harvard University, says, ‘* It will not only render 


the study of Geography more attractive, but actually show it in its true 
light.” 





Essays in Biography and Criticism. By Peter Bayne, M. A., 
Author of * The Christian Life, Social er Individus ul.’ Arranged 
in two Series or Parts. 12mo. Cloth, 25 each. 


Guyot’s Mural Maps. A series of Elegant Colored Maps for 
the Recitation Room, exhibiting the Phy sical Phenomena of the 
Globe. By Prof. Arnold Guyot, viz.: Map of the World, mounted, 
$10.00. Map of North America. mounted, $9.00. Map of South 
America, mounted, $9.00. Map of Geographical Elements, mount- 
ed, $9.00. 


Chambers’s Cyclopedia of English Literature. A Selection 
of the choicest productions of English Authors, from the earliest 
to the present time. Connected by a Critical and Biographical 
History. Two imperial octavo volumes, 700 pages each, double 
columns; with 300 elegant Illustrations. Embossed Cloth, $5.00. 


Political, Ecclesiastical, and Literary History of his Time. 
David Masson, M. A., Professor of English Literature, 
College, London. Vol. I., 1608 to 1639. 
Royal 8vo. Cloth, $2.75. 

An elaborate, erudite, and magnificent work. 


Annual of Scientific Discovery for 1860 3 or, Year-Book of 
Facts in Science and Art, exhibiting the most important Discov- 
eries and Improvements in Mechanics, Useful Arts, Natural Phi- 
losophy, Chemistry, Astronomy, Meteorology, Zodlogy, Botany, 
Mineralogy, Geology, Geography, Antiquities, &c. Edited by 
David A. Wells, A. M. 12mo. Cloth, $ 1.25. 


By 
University 
With Portraits, &c. 


| The Puritans 3 or the Court. Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of “ Lessons at the Cross,’ ete. In 8 vols. Vols. IL. 
and II. now ready. 8vo. Cloth, $2.50 per vol. 

This is a masterly work, by one of the most distinguished of living authors. 


Cyclopedia of Anecdotes of Literature and the Fine 
Arts. Containing a copious and choice Selection of Anecdotes 
of the various forms of Liters ature, of the Arts. of Architecture, 
Engravings, Music, Poetry, Painting and Sculpture, and of the 
most celebrate Literary Characters and Artists, &c. By Kazlitt 
Arvine, A. M., Author of “Cyclopedia of Moral and Religious 
Anecdotes.” With numerous Illustrations. 725 pp. 8vo. 
$3.00. 


The Greyson Letters. 
k. E. H. Greyson, Esq. 
Eclipse of Faith.” 12mo. 


Selections from the Correspondence of 
Edited by Henry Rogers, Author of ** The 
Cloth, $ 1.25 


av. 





every mood ; to think over, to dream over, to laugh over.”? — Boston Journal. 
“The Letters are intellectual gems, radiant with beauty, happily inter- 
| mingling the grave and the gay.”” — Christian Observer. 


Know ledge is Power. A View of the Productive 
Modern Society, and the Results of Labor, Capital, and Skill. 
By Charles Knight. With numerous Illustrations. Revised, with 
Additions, by David A. Wells, Editor of the “ Annual of Scientific 
er ” 12mo. Cloth, $ 1.25 
>This is emphatically a book for the people. It contains an immense 
amount of important information, which everybody ought to be in posses- 
sion of ; and the volume should be placed in every fuinily and in every School 
and Public Library im the land. 


Hugh Miller’s Works. Seven sapeen, uniform style, 
elegant box. Embossed Cloth, $ 





additions, by Barnas | 


The Life of John Milton, Narrated in Connection with the | 


Cloth, } 








‘A book not for one hour, but for all hours ; not for one mood, but for | 
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Worgester’ SPuariy 
Dictionay ; eta dag 


VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
American and English scholars. They are but a few from many which have 
been received, testifying to the superiority of Worcester’s Quarto Dictionary. 
These testimonials are of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
whica is endeavoring to hold the position of a rival. The scholars of America 
and of England, with scarcely an exception, have decided in favor of Worces- 
ter. Not a single scholar, ‘equal in authority to any one mentioned below, 
can be cited as giving. after a comparison of the two works, the preference to 
Webster’s Dictionary. We give the testimony : — 

From C. C. Fetton, LL.D., President of Harvard College. 

Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, I felt assured 
that Worcester’s Quarto Dictionary would more nearly meet the public wants 
than any other hitherto published. 

My expectations have been more than fulfilled. I find it not only rich 
beyond example in its vocabulary, but carefully elaborate in all the details, 
and thoroughly trustworthy as a guide to the most correct and elegant usage 
of the language. 

| From the Rev. Josern Boswortn, D.D., F.R.S., Professor of Anglo-Saxon, 
Oxford, England. 

It is the most complete and practical, the very best, as well as the cheapest 

| English Dictionary that I know. 


From Georce P. Marsa, LL.D. 
The work of Dr. Worcester is unquestionably much superior to any other 
| general dictionary of the language in every one of these particulars (orthogra- 
phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 
tinctness of definition). 
From Rev. W. WueweE tt, D.D., Master of Trinity College, England. 
T have repeatedly consulted the Dictionary since it has been in my posses- 
| sion, and have seen reason to think it more complete and exact than its 
predecessors. 
| From Cuaxrtes Ricwarpson, LL.D., the oldest living English Lexicographer, 
| England. 


I sincerely hope you may enjoy from your brethren, both in America and 
England, that tribute of honor to which you have earned so undoubted a 
title. 

From D. R. Goopwin, D.D., President of Trinity College, Hartford. 

Tt was but a short time since that I was Jed to commend another dictionary 
as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time; but now it must be withdrawn in favor of yours. 1 con- 

| sider your dictionary, in orthography, pronunciation, and definitions, as 
superior to any of its predecessors. 
From Rev. W. B. Spracvue, D.D., of Albany, N. Y. 

My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit, is, that there is no 
other dictionary in the language that compares with it for completeness, ac- 
curacy, comprehensiveness, and precision, and perhaps I ought to add, that 
I have arrived at this conclusion rather contrary to a preconceived opinion. 

From Rev. Henry A. BoarpMaN, D D., of Philadelphia. 


I particularly like it (the Dictionary), 1. Because of its very comprehensive 
character: 2 Because it adheres to the settled orthography of our noble lan- 


| 
' 
| 
| 
| 
| 





1860. 


No. 117 Washington Street, Boston, 
October, 1860. 


CROSBY, NICHOLS, LEE & CO. 


HAVE JUST PUBLISHED 
THE WORKS OF CHARLES LAMB. 


In Four Volumes. 12mo. Price, $5.00. 

This new edition of Lamb is reprinted from the latest London edition, 
edited by Talfourd, contains his Life, Letters, and Final Memorials, his 
Essays of Elia, Rosamund Gray, with other Essays and Poems, being the 
best and most complete edition issued. 

It is elegantly printed on paper slightly tinted, and is in every respect an 
edition worthy of the author 

“This is the most convenient and elegant edition of Lamb’s Works which 
has been published, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.” — North American Review. 


The Three Great Histories, —Iume, Gibbon, and Macaulay. 


Elegant Library Editions, beautifully printed on tinted paper, con- 
venient in size, and withal the best and neatest yet published. 


THE HISTORY OF ENGLAND, FROM THE INVASION OF 
JULIUS CHSAR TO THE ABDICATION OF JAMES THE 
SECOND, 1688. By Davip Hume, Esq. A new Edition ; with 
the Author’s last Corrections and Improvements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. With a Portrait. Price, $7.50. 

Sin James Mackrintosu says of Hume: “ His greatest work, and that which 
claims most attention, was his * History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
comprehensive views of human affairs. ..... Ilis narrative is flowing and 
various; in common events, short and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His gen- 
eral observations seem always to be required by his subject; the most pro- 
found ideas are clothed in a transparent simplicity.” 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Gipson, Esq. With Notes by 
the Rev. H. H. Mirman. A new edition. To which is added a 
complete Index of the whole Work. In 6 volumes. 12mo. With 
a Portrait. Price, $7.50. 

Of the various editions of Ginnon this of MiLMAn is uniformly acknowledged 
to have no rival. 

Pror. Smytu, in his Lectures on Modern History, says: “ But the whole is 
notwithstanding, such an assemblage of merits, 80 various, so interesting, and 
86 rare, that the History of tne Decline and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.” 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 
JAMES If. By Tuomas BAsBincron Macautay. In 4 volumes. 
12mo. Price, $5.00. 

“Ttis as fluent and as much colored as Livy; as close and coherent as 
Thucydides ; with far more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected laconisms and sarcasms and 
epigrams of Tacitus. I do not know that I ever read anything so good as the 
first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 
thought, so suggestive of great views, and grand and memorable distinctions.” 


With a fine Portrait. 


| — Lorp JEFFREY. 


guige, — discarding those innovations which, however countenanced by cer- | 

tain publishing-houses, have never to any extent been accepted by the scholars | ats the pa ° . 

of our country. , | a View of the Life and Writings of the Author, by his Son. 
volumes. 12mo. Price, $5.00. 


CURIOSITIES OF LITERATURE. By Isaac Disraktt. = 
n4 
From Louis Acassiz, LL.D. | 





It is of great importance, when the nomenclature of science 1s gradually 
creeping into common use, that an English lexicon should embrace as much 
of it as is consistent with the language we speak. I am truly surprised and 
highly delighted to find you have succeeded far beyond my expectations in 
making the proper selection, and combining with it a remarkable degree of 
accuracy. More could hardly be given except in a scientific cyclopadia. 

The following lines are quoted from Harper's Magazine for September. 
They serve to show very truthfully the comparative value of recent and old 
commendations : — 

“ Ixsusrice. — Our attention has been called to a species of injustice of 
which publishers are sometimes guilty, in publishing commendations of 
school-books without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known that the writers have subsequently commended other and later publi- 
cations in the same department. It will readily be seen that this is frequently 
not only an aet of injustice to teachers who heve had the courtesy to com- 
wenla book, but that it is also a fraud upon the public.” 


SWAN, BREWER, & TILESTON, 
131 Washington Street, Boston. 


“Tt embraces a more copious selection of noteworthy facts in regard to 
books and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these facts are »resented.’’— North 
American Review, April, 1860. 


THE NORTH AMERICAN REVIEW. 

October, 1860. 

Contents. — Article I. Homer and his Heroines. II. Climatology. ITI. Life 
and Labors of Thomas Prince. IV. Edmund Waller. V. Lord Shaftesbury. 
VI. Second Volume of Palfrey’s “ History of New England.” VII. Quaran- 
tine and Hygiene. VIII. Kush’s Occasional Productions. IX. The English 
Language in America. X. The Origin of Species. XI. An ‘ Inglorious Mil- 
ton.” XII. Critical Notices. XI1L1 New Publications. 

This Review has for nearly fifty years stood at the head of the literature of 
our country, and has numbered among its contributors most of our eminent 
literary men. The writings of Webster, Everett, Bancroft, and Prescott 
were first made known through this work ; and its pages are now filled by 
articles from our most prominent writers. 

The NortH AMERICAN Review is published quarterly, in numbers of nearly 
three hundred pages each, at five dollars a year. 


No. CLXXXIX. — For 

















CHILSON’S 
PATENT CONE FURNACE. 


PATENTED IN 
AMERICA, ENGLAND, AND FRANCE. 


Tue subscriber begs 
to call the attention 
of scientific gentlemen 
and others to his dis- 
covery of a principle 
for burning fuel, by 
which all the combus- 
tible properties of the 
smoke and gases elim- 
inated from the burn- 
ing fuel are thorough- 
ly consumed and their 
heat retained and 
made available to the 
fullest extent, so that 
there shall be no waste 
whatever. This im- 
portant object is ac- 
complished by the use 
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cones or tapering ra- 
diators placed over a 
broad, shallow, flar- 
ing fire-pot, and sur- 
mounted by a radiat- 
ing and exhaustive 
annular chamber, as 
represented in the cut. 
The cones being large 
ba , at their base and small 
at the tops, causes the smoke and gases to be suspended directly over and 
near the fire, where they are thoroughly consumed, and their heat forced to 
impinge against and up the cones, thereby creating a powerful radiation 
This plan of furnace secures a fresh, healthful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat and coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed. 
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COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The mdst important Improvements yet made in Ranges. 


Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Range, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
fect and substantial 
so that it commends 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 

Its great economy 
in the use of fuel, its 
quick and even baking 
ovens, its nice arrange- 
ment of flues, — with- 
out the usual vexa- 
tious complication of 
dampers, — its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its nice ar- 
rangement for roasting meats in the ventilated ovens, &c., will be appreciated 
by every housekeeper. Sizes in variety for dwellings, hotels, &e., with or 
without Water Backs for heating water for bathing, &c., Hot Closets, and Hot 
Air Fixtures for heating additional rooms. 

Also, a full assortment of 





Chilson’s Patent Trio Portable Furnaces, Trio Stoves, 
Parlor Stoves, Registers, Ventilators, &c., &e. 


WAREROOMS 99 & 101 BLACKSTONE ST., BOSTON. 
FOUNDERY AT MANSFIELD, MASS. 


GARDNER CHILSON. 





of a large cluster of | 


Lhilosophical Mustruments 


AND 


SCHOOL APPARATUS, 


EK. S. RITCHIE, BOSTON, MASS. 


Few branches of study in our schools are of more practical im- 
portance than Natural Philosophy, and it is only by the use of 
proper apparatus that its principles can be adequately elucidated. | 

Until a comparatively recent period, the attention bestowed upon | 
this subject has been confined to a few of the elementary principles; | 
of late years, however, the growing interest in physical science, as 
a branch of common education, has created a desire for more ample 
and varied means of experimental demonstration. | 

It has been my earnest desire and effort to keep pace with the | 
progress of natural science, and, as new principles have been discov- | 
ered or developed, to devise and construct new instruments, to im- 
prove the old, and to add to my list many which heretofore could 
only be a from Europe; and also that, in superior quality | 
pene finish, as well as in graceful form and proportions, whatever | 
goes from my manufactory shall take rank with the best products | 
of European make. 

So numerous and important are the changes that have conse- | 
quently been made, that I have published a new and enlarged | 
Catalogue of 100 pages octavo, containing descriptions of over | 


Twelve Hundred Pieces of Apparatus, | 








and illustrated by over Three Hundred finely executed engrav- | 
ings, and also many commendatory letters from the most distin- | 
guished Physicists in the country. | 


EK. 8S. RITCHIE. 


ai 


Philosophical Rooms, No. 313 Washington Street, Boston. 


0G Catalogues will be sent, prepaid, by mail to order, — please 
enclose 25 cents in stamps. 





BRICHER AND RBUSSELL, 


Photographers, Designers, and Engravers | 
ON WOOD. 


129 Wasuincton Street, Boston. 





ICHER AND RUSSELL, by their new process of Photo- 
graphing on Wood, are now enabled to produce much more 


B* 


accurate representations of objects than by the old and slow process 





of hand drawing. They will furnish Portraits, Views of Colleges, 
Seminaries, Academies, and Public Buildings generally, College and 
Society Seals, Philosophical Apparatus, Mathematical Instruments, 
|and Diagrams (see specimens in Mathematical Monthly), Illustra- | 
tions for School Books of all kinds, &c., &c. 


or Ta 


Directions, 


Get a Photographer to take a negative of the object you wish to | 


have engraved, and of the required size,— that is, send us a photo- | 


graph of the required size, and the reverse of what is wanted when 
| 
printed. 


If a negative photograph cannot be obtained, get as sharp and | 
| 





| clear an ambrotype as possible. 

















Robinson's Complete Course of Atlathematics 


FOR 


SCHOOLS, 


ACADEMIES, AND COLLEGES 





This Series of Mathematics contains EIGHTEEN VOLUMES of well graded and 


progressive text-books, carefully and thoroughly prepared, in which the author has been assisted 


‘by some of the best practical, mathematical talent in the country. 


These books are adapted to the 


wants of every grade of scholarship, from the beginner to the civil engineer, and college graduate. 


| Robinson’s Progressive Primary Arithmetic, 

| Robinson’s Progressive Intellectual Arithmetic, 

| Robinson’s Progressive Practical Arithmetic, 

| Robinson’s Key to Practical Arithmetic, 

| Robinson’s Progressive Higher Arithmetic, 
Robinson’s Key to Higher Arithmetic, 

| Robinson’s New Elementary Algebra, 

| Robinson’s Key to Elementary Algebra, 
| Robinson’s University Algebra, 


-25 


‘ 
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. $0.15 | Robinson’s Key to University Algebra, 


} 


| Robinson’s Differential and Integral Calculus, 


$ 1.00 
1.50 
1.50 


Xobinson’s Geometry and Trigonometry, (New) 
| Robinson’s Surveying and Navigation, 
Robinson’s Analytical Geometry and Conic Se iia 


Robinson’s Elementary Astronomy, 


uo 


tobinson’s University Astronomy, 


or 


Robinson’s Mathematical Operations, 


nwa 3 cr Cr 


So 


Robinson’s Key to Algebra, Geometry, ete. 


> - 
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Aew Geometry and Crigonometry, 
EMBRACING 


PLANE AND SOLID GEOMETRY, PLANE AND SPHERICAL 
TRIGONOMETRY, WITH THE COMMON LOGARITHMIC 
TABLES. 


| 
| ROBINSON’S 
| 
| 


In this new book many important theorems have been 
| added, and the methods of demonstration in many instances 
| have been entirely changed. New and original demonstra- 
| tions of some of the more important principles have been 
|given, and the practical problems and applications both in 
| the Geometry and the Trigonometry have been greatly in- 
| creased. 


Robinson’s 


Differential and Integral Calculus, 


in a separate volume, rewritten and enlarged, will be published 
in January, 1861. 
This work will be fully and clearly illustrated, and numer- 
ous applications made of principles to practical problems. 


Ras> A New Descriptive Catatocue (of 160 pages), and the “ EpucaTionaL CrrcuLar,’ 
matter interesting to Teachers, descriptions, notices, testimonials, prices, etc., 





Robinson’s 
Analytical Geometry and Conic Sections, 


new and enlarged, will be ready in January, 1861. 


The author in preparing this work will endeavor to make 
every part of the subjects clearly comprehensible to common 
minds, so that every one who has been moderately successful 
in acquiring a knowledge of Algebra can understand Ana- 
lytical Geometry. 


The Key to Robinson’s 


Algebra, Geometry, Surbening, Caleulus, ete. 


in one volume, will be ready in January, 1861. 


This will be an invaluable work for both the teacher and 
the student. It will contain the most concise and best solu- 


tions of all the problems in Robinson’s Higher Mathematics. 
The other books of the Series will remain as they now 
are. 


’ with 
sent free, on request. 


ka Liberal Terms for Specimen Copies and first supplies for Schools. 


IVISON, 


PHINNEY, & CO., 


Publishers, 48 and 50 Walker Street, New York. 
SOLD BY BOOKSELLERS GENERALLY EVERYWHERE. 




















ROSS’ AMERICAN SCHOOL FURNITURE WORKS, | 


Established, 1838. 


> 





¢ 


The Pioneer and most Extensive Establishment in the United States. 








The above Engraving represents Ross’ Improved High School, Normal The above Engraving represents Ross’ Improved High 
School, or Academy Double-Column Desk and Chairs ; School, Normal School, or Academy Single-Column 
Falls to lift; plain top. Desk and Chair; Fall to lift; plain top. 








The above Engraving represents Ross’ Improved High The above Engraving represents Ross’ Improved High School, Normal 
School, Normal School, or Academy Single Desk School, or Academy Double Desk and Chairs; 
and Chair; Fall to lift; plain top. Falls to lift; plain top. 


and 


An Illustrated Catalogue and Information forwarded, on Application, by Mail or Otherwise. 





N. B. Every Article of School Furniture from this Establishment WILL BE WARRANTED. All Communica- 


tions may be addressed to 


JOSEPH L. ROSS, 
Office--CHARDON, opp. HAWKINS STREET, 


(Near the Revere House.) BOSTON, Mass. 





Entered according to Act of Congress, in the Year 1860, by Josepu L. Ross, in the Clerk’s Office of the District Court 
of Massachusetts. 
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A. S. Barnes & Burr’s Publications. 


51 & 53 John Street, New York. 





NATIONAL STANDARD SCHOOL-BOOKS. 





Cext-Books for Academies and Colleges. 


Mathematics. 


DAVIES’s UNIVERSITT ALGEBRAss5...00+0+0+++-9 1.00 | CHURCH’S ANALYTICAL GEOMETRY.........+.-92.00 
DAVIES’S BOURDON’S ALGEBRA......eseeee++++++ 1.50 | COURTENAY’S ELEMENTS OF CALCULUS........ 2.50 
DAVIES’s LEGENDRE’S GEOMETRY & TRIGONOM. 1.50 | PECK’s ELEMENTS OF MECHANICS........+..+++ 1.50 
DAVIES’Ss ELEMENTS OF SURVEYING ........-- -- 150] BARTLETT’s SYNTHETIC MECHANICS. coccese 300 
DAVIES’s ANALYTICAL GEOMETRY & CALCULUS, 2.00 | BARTLETT’S OPTICS AND ACOUSTICS. coccvcce 200 
DAVIES’s DESCRIPTIVE GEOMETRY.... 2.00 | BARTLETT’S SPHERICAL ASTRONOMY........... 3.50 
DAVIES’s SHADES, SHADOWS, AND PERSPECTIVE 2.5) | BARTLETT’S ANALYTICAL MECHANICS.......... 400 
Davies & PEcK’s MATHEMATICAL DICTIONARY... 2.50 | HACKLEY’S TRIGONOMETRY... ..0-+-00+ 2.50 
DAVIES’s LOGIC OF MATHEMATICS...........-++ 1.00 | GILLESPIE ON ROADS AND RAIL ROADS. -» 1.50 
CHURCH’s ELEMENTS OF CALCULUS............ 200| LARDNER ON THE STEAM-ENGINE........... 1.50 





Logic, Rhetoric, etc. 


+ 
Boyp’s ELEMENTS OF LOGIC w...ceeeeseeeeeeees +7) | BOYD’S ELEMENTS OF COMPOSITION & RHETORIC 1.00 
MAHAN’S SYSTEM OF LOGIC, ° «-+ee- 1.50 | DWIGHT’S MODERN PHILOLOGY, 
KAME’s ELEMENTS OF CRITICISM. ‘By Boypb.... 1.00 | Day’s ART OF RHETORIC ° ee 
MAHAN’S INTELLECTUAL PHILOSOPHY........-. 100 | MANSFIELD’s POLITICAL MANUAL . Seccccooesees 


Brooks’s Latin and Greek Classics. 


BROOKsS’s FIRST LATIN LESSONS........+++++++2 50 BROOKS’S OVID’S METAMORPHOSES.... 
BROOKS’S HISTORIA SACRA ..cececcccsccccecceees 0 BROOKS’S COLLECTANEA EVANGELICA,,........ 
BrRooks’s C#SAR’S COMMENTARIES............. 1.25 BROOKS’s FIRST GREEK LESSONS... 


French. 


PuEJOL & VAN NORMAN’S COMPLETE FRENCH CLASS-BOOK.........cccccccecccccccseessce 


Natural Sciences. 


EmMMons’s MANUAL OF GEOLOGY.,.........-..+-- 1.50! MCINTYRE ON THE USE OF THE GLOBES. 

Woopn’s CLASss-BooK OF BOTANY. New Edition 200 | HUNTINGTON’s MANUAL OF THE FINE ARTS... 
DARBY’s SOUTHERN BOTANY...... --- 150 | CHADBOURNE’S LECTURES ON NATURAL HISTORY .75 
GREGORY’s ORGANIC & INORGANIC CHEMISTRY 3.00 | WILLARD’s ELEMENTS OF ASTRONOMY......... «75 


School-Teachers’ Library. 

The School-Teachers’ Library has been long and favorably known to the teachers of the United States as comprising 
most valuable works upon the science of Teaching. The volumes composing it are mostly the result of the experience of 
men whose lives have been devoted to the cause of education, and whose noblest legacy hereafter will be these works. 
Page and Barnard, Northend and Davies, are names already familiar throughout the profession; and many a one, whose 
privilege it is to teach, has cause to be thankful for the untold benefit derived from the maxims laid down by these emi- 
nent educators. Every teacher should own this library, and none should consider themselves thoroughly competent till 
they have availed themselves of the counsels of its volumes. 


NORTHEND’S TEACHER AND PARENT............ 1.09| HISTORY OF THE PROGRESS OF EDUCATION.... 1.00 
PAGE’s THEORY AND PRACTICE OF TEACHING, 1.00 

MANSFIELD ON AMERICAN EDUCATION.......... 1.00 ee 

De TOCQUEVILLE’S AMERICAN INSTITUTIONS.. 1.00 Teachers’ Requisites. 

DAVIES’s LOGIC OF MATHEMATICS. ............. 1.00} BARNARD’S SCHOOL ARCHITECTURE.,.......+4-- 2.00 
MAYHEW ON UNIVERSAL EDUCATION.,.......... 100| BARNARD ON NORMAL SCHOOLS 

ROOT ON SCHOOL AMUSEMENTS.,.......++e++++ 1.00| AMERICAN NORMAL SCHOOLS coos 
BATES’s INSTITUTE LECTURES............+-++++ 1.00} BROOKS’S SCHOOL-TEACHERS’ REGISTER....... 
HOLBROOK’s NORMAL METHOD OF TEACHING. 1.00 | TRACY'S SCHOOL RECORD.....ccccccccccescccces 
DWIGHT’s HIGHER CHRISTIAN EDUCATION..... 1.00| NATIONAL SCHOOL DIARY........esceceeeeeceees 


Books of Reference. 


CALLICOTT’s CYCLOPEDIA OF GEOGRAPHY; or. UNIVERSAL GAZETTEERs..---eeeeeeees B2. 
PUTNAM’S CYCLOPEDIA OF CHRONOLOGY ; or, WORLD’S PROGRESS.......-+seeseseeeeeeee> 2 
ANTISELL’S CYCLOPADIA OF THE USEFUL ARTS; including Acricu_ture, Arcnitectur®t, &e. 2 
RIPLEY & TAYLOR’S CYCLOPEDIA OF LITERATURE AND THE FINE ARTS........s00+ee00+ 2 
GODWIN’S CYCLOPADIA OF UNIVERSAL BIOGRAPHY,...cccc-cccccccccccccccccccsssssssseseee & 
DAVIES & PECK’S DICTIONARY OF MATHEMATICSye .cccccccccccccccsccccccecccsccssscesesees & 


' 
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A. S. Barnes & B 


uRR’s Publications. 


51 & 53 John Street, New York. 





NATIONAL SERIES OF STANDARD SCHOOL-BOOKS, 


DESIGNED AND ADAPTED 


For all Grades of Schools and Academies. 





BOOKS FOR PRIMARY CLASSES. 


Spelling and Defining. 
SMITH’s LITTLE SPELLING-BOOK........ eoee 
PRICE’s ENGLISH SPELLER 
PARKER & WATSON’S NATIONAL PRIMER...... 15 * 
PARKER & WATSON’S ELEMENTARY SPELLER.. 15 “ 
SMITH’S JUVENILE DEFINER «......--ee00e cocceee Da 


Reading and Grammar. 
PARKER & WATSON’S NATIONAL READER—No. 1. 25cts. 
PARKER & WATSON’sS NATIONAL READER—No 2. 38 * 
NORTHEND’s LITTLE ORATOR 30 “ 
CLARK’s First LESSONS IN ENGLISH GRAMMAR 30 «6 


Arithmetic. 
DAVIES’S PRIMARY ARITHMETIC....cceeseeeeee 15¢t8. 
DAVIES’s INTELLECTUAL ARITHMETIC, 
DAVIES’s FiIRsT LESSONS IN ARITHMETIC 


Geography and History. 
MONTEITH’s FIRST LESSONS IN GEOGRAPHY.... 25cts. 
MONTEITH’S INTRODUCTION TO THE MANUAL. 40 
MONTEITH’s YOUTH’s HIST, OF THE U. STATES 50 “ 
Writing-Books. 
BEERS’S SELF-INSTRUCTING WRITING-BOOKS,.. 10cts. 


BOOKS FOR INTERMEDIATE CLASSES. 


Spelling and Dictation. 
SMITH’s GRAMMAR-SCHOOL SPELLER .....es00+ 40cts. 
NORTHEND’S DICTATION EXERCISES..... 25 « 


Reading, Composition, and Grammar. 
PARKER & WATSON’S NATIONAL READER—No.9. Sects. 
PARKER & WATSON’S NATIONAL READER—No.4. 75 “ 
BROOKFIELD’S FirsT BOOK IN COMPOSITION... 40 “ 
CLARK’s NEW ENGLISH GRAMMAR....+.eseeeeee+ 60% 


Geography and History. 
MONTEITH’s NEW MANUAL OF GEOGRAPHY.... 60cts. 
WILLARD'S SCHOOL HISTORY OF THE U.STATES 75 “ 


Arithmetic. 
DAVIESs’s NEW SCHOOL ARITHMETIC «......++-. 45¢ts. 


Natural Sciences. 


NORTON’S FIRST BOOK OF NAT. PHILOSOPRY... ae 
PORTER’S FIRST BOOK OF CHEMISTRY «.,..«-+ 
| NORTON & PORTER’S FIRST BOOK OF SCIENCE.. $1. 00 
THEODORE THINKER’S BOTANY 

CARL’S FIRST BOOK OF NATURAL HISTORY...... 38 “ 
CHAMBERS’S TREASURY OF KNOWLEDGE.,...... 75 “ 


Music. 


KINGSLEY’S JUVENILE CHOIR... ccocccccccescces JOCtS, 
CuRTIs’s LITTLE SINGER 50 « 


ee eeeeence 


Writing-Books. 
BEERS’s SYSTEM OF PENMANSHIP........Per No. 12cts, 


BOOKS FOR ADVANCED CLASSES. 


Orthography. 
WRIGHT’sS ANALYTICAL ORTHOGRAPHY ..,...... 25cts. 
MARTIN’S ORTHOEPIST oc. .ccscccscccccces coves BOM 
PARKER & WATSON’S PRONOUNCING SPELLER.. 25 “ 
SMITH’s DEFINER’S MANUAL.. 60 “ 


i | 
Reading and Elocution. 
PARKER & WATSON’S NATIONAL READER—No. 5 $1.00 
NORTHEND’S NATIONAL ORATOR, 75ets. 
NORTHEND’S ENTERTAINING DIALOGUES....... 75 
Boyp’s ENGLISH POETS—THomson, Mitton, Cow- 

per, Youna, and PoLiok.........cceeccees ..-each 75 “ 


Arithmetic and Mathematics. 


DAVIES’S UNIVERSITY ARITHMETIC ......ee000s 75CtS. 
DAVIES’s NEW ELEMENTARY ALGEBRA......-. 
DAVIES’s ELEMENTARY GEOGRAPHY.... 


+» $1.00 
DAVIES’S PRACTICAL MATHEMATICS.. 


10.0 


eeeeeceeee 


Geography and History. 
MCNALLY’s COMPLETE SYSTEM OF GEOGRAPHY §]1. 00 | 
WILLARD’s HISTORY OF THE UNITED STATES.. 1.50 
WILLARD’S UNIVERSAL HISTORY s...sceececeees L 50 
RicoRpD’s ROMAN HISTORY...... 1.00 





| Grammar, Composition, &c. 

CLARK’S NEW ENGLISH GRAMMAR.......-ss00--- 60 
WELCH’S ANALYSIS OF THE ENGLISH SENTENCE .75 
| BoyD’s ELEMENTS OF COMPOSITION ,.....+..+--$1.00 


Natural Sciences. 


PEecK’s GANOT’S POPULAR PHYSICS.....++e+s+++ 1.00 
PORTER’S PRINCIPLES OF CHEMISTRY......+.+.. - 1.00 
PAGE’s ELEMENTS OF GEOLOGY. 

HAMILTON’S ANIMAL AND VEGET. PHYSIOLOGY 75 
CHAMBERS’S NATURAL HISTORY.......0++%++000- 1,00 


Mental and Moral Philosophy. 


WATTs’s IMPROVEMENT OF THE MIND......... 30cts. 


WILLARD’s MORALS FOR THE YOUNG.....-«-.. 30 © 


Writing and Book-Keeping. 
BEERS’s SYSTEM OF PENMANSHIP. -Per No. 10cts. 
SMITH & MARTIN’S SYSTEM OF BOOK-KEEPING 75 “ 
| BLANKS TO THE SAME, 3 NOS. o...secececceeesees af § 


Music and Devotion. 
CurRTIs’s SCHOOL VOCALIST 
BROOKS’S MANUAL OF DEVOTION.,....+-+++0+ 
CHRISTIAN MELODIES.... 

















